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LISTING OF CLAIMS 

The following listing of claims replaces all prior versions or listings of claims pending in the 
application: 



5 1 . (original) An optical switch comprising: 

a) an input fiber collimator for receiving a light beam; 

b) a first mirror optically connected to the input collimator, for receiving the light 
beam from the input collimator; 

c) a first galvanometer coupled to the first mirror, for rotating the first mirror 
0 around a first axis so as to position the first mirror alternatively to any one of a 

plurality of first mirror positions; 

d) a second mirror optically connected to the first minor, for receiving the light 
beam from the first mirror; 

e) a second galvanometer coupled to the second mirror, for rotating the second 
5 mirror about a second axis perpendicular to the first axis, so as to position the 

second mirror alternatively to any one of a plurality of second mirror positions; 
and 

f) a two-dimensional array of output fiber collimators each optically coupled to 
the second mirror, each of the output collimators being aligned with a ray 
corresponding to one of the first mirror positions and one of the second mirror 
positions, whereby the light beam is directed to any one of the output 
collimators by rotating the first mirror and the second mirror. 

(original) The switch of claim 1 wherein the array of output collimators is arranged 
over an output surface having a substantially spherical curvature of a radius valued 
between R and R+d, wherein R is a distance between the second mirror and the 
output surface, and d is a distance between the first axis and the second axis. 

(original) The switch of claim 1 wherein the array of output collimators is arranged 
over an output surface defined substantially by an exact constant optical path 
condition accounting for a dependence of the optical path between the input 
collimator and each of the output collimators on an orientation of the first mirror 
and an orientation of the second mirror. 



2. 

25 



3 



Received from < 650 233 9633 > at 10121/03 7:32:28 PM [Eastern Daylight Time] 



OCT-21-2003 04:36 



PM • ANDREI D POPOVICI 



650 233 9633 



P. 07 



09/812,61 7 (OPT- 101) 

10/21/2003 

4. (currently amended) The switch of claim 3 wherein the exact constant optical 
path conditi on is 

* = V|(V(* + tf) J -*'-</)>-/] 
wherein R is n real imago radiuua distance h^n ft e miW , h „ 

output surface, and d is " «- T r m r tir n m i ni inll j , u qUi q u a 

distance between the first axis and the second axis. 

5. (currently amended) An optical switch comprising: 

a) an epM input .fiber collimator for receiving a light beam- 
"> b) a galvanometer-driven, rotatable-mirror x-y scanner optically coupled to the 

inpu t fiber collator , for directing the light beam to one of a plurality 

of directions; and 

O an array of output fiber collimators arranged over a concave output surface 
each of the output collimators being aligned with one of the direction, so as to 
recewe the light beam when directed by the x-y scanner. 

6. (original) The optical switch of claim 5 wherein the output surface has a 
substantially spherical curvature. 
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T^l ' •— , * tal puh * •» • of 

an opacal path corapondtag to OT ^ 0 

scanner. A ' 

25 8. (canceled). 
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(currently amended) An optical system comprising: 

a) an optical source for generating a light beam; 

b) an optical switch in optical communication with the optical source for 
recewmg and directing the light beam, the optical switch comprising- ' 

*> ****** input^beopilimator optically connected to the optical source for 
receiving the light beam, 
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a galvanometer-driven, rotatable-mirror x-y scanner optically coupled to the 
eptieal input fiber collimator, for selectively directing the light beam to 
one of a plurality of output paths, and 

an array of optioal outputs output fiber ^llim^ ~ r M- pf Qptieal 
communication with the x-y scanner, each of the optical outputs output 
fiber eollimaten being aligned to one of the output paths so as to 
receive the light beam when directed by the x-y scanner; and 
c) an army of optical receivers each optically connected to a corresponding 

epSeal-output fiber collimator, for receiving the light beam when directed by 

the x-y scanner to the corresponding eptieal outpu t fiber collimator 

1 0. (original) An optical switch comprising: 

a) a first rotatable-mirror x-y scanner for selectively directing a selected one of a 
plurality of received light beams to a fixed intermediate path- and 

b) an army of optical inputs capable of optical communication with the first x-y 
scanner and aligned over a concave input surface, for receiving the plurality of 
light beams and directing the plurality of light beams to the first x-y scanner 

c) a second rotatable-mirror x-y scanner optically connected to the first x-y 
scanner over the fixed intermediate path, for receiving the selected one of the 
P urahty of light beams and selectively directing the selected one of the 
plurality of light beams to one of a plurality of output paths; and 

d) an array of optical outputs capable of optical communication with the second 
x-y scanner and aligned over a concave output surface, each of the optical 
outpute corresponding to one of the output paths *> as to receive the selected 
one of the plurality of light beams when directed by the second x-y scanner. 

i . (previously amended) An optical switch comprising: 

a) an optical output for directing a light beam to an optical receiver 

b) a galvanometer-driven, rotatable-mirror x-y seiner optically coupled to the 
opfccal outout, for selectively directing one of a plurality of received light 
beams to the optical output; and 

c) an array of optical inputs capable of optical communication with the x-y 
scanner and aligned over a concave input surface, each of the optical inputs 
directing one of the plurality of light beams to the x-y scanner 
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12. (original) A method of switching a light beam between at least one input fiber and at 
least one of an array of output fibers, comprising the steps of: 
a) collimating the light beam and directing the light beam to a first mirror; 
5 b) controlling a first galvanometer to rotate the first mirror around a first axis so 

as to position the first mirror alternatively to any one of a plurality of first 
mirror positions; 

c) receiving the light beam at the first rnirror and directing the light beam to a 
second mirror; 

10 d > controlling a second galvanometer to rotate the second mirror about a second 

axis perpendicular to the first axis, so as to position the second mirror 
alternatively to any one of a plurality of second mirror positions; 

e) receiving the light beam at the second mirror and directing the light beam to a 
selected one of an array of output fiber collimators, each of the output 
collimators being aligned with a ray corresponding to one of the first mirror 
positions and one of the second mirror positions; and 

f) receiving the light beam at the selected one of the array of output fiber 
collimators, and collimating and directing the light beam to an output optical 
fiber coupled to the selected one of the array of output fiber collimators. 



15 



20 



13. 



(currently amended) An optical switching method comprising the steps of: 
a) Feeeivi ^mmating a light beam bv passing the Uoht h. am through an in P „t 
fiber collimator, and directing the Hpht beam to a ff n l yanom e t fl r.Hri W n 
rotatable-mirror x-y scanner ; 
25 b) controlling a-the^alvanometer-driven, rotatable-inirror x-y scanner to 

selectively direct the light beam to one of a nluralitv of ouw ™tW 
c) receiving the light beam at a selected one of an array of optical outputs aligned 
over a concave output surface, each of the optical outputs being aligned with 
one of the output paths so as to receive the light beam when directed by the x-y 
30 scanner. 

14. (previously presented) The optical switch of claim 1, wherein the two-dimensional 
army of output fiber collimators is situated along a curved output surface. 
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15. (previously presented) The method of claim 13 wherein the array of optical outputs is 
arranged over an output surface having a substantially spherical curvature of a radius 
valued between R and R+d, wherein R is an optical distance between the x-y scanner 
and the output surface, and d is a distance between a first scan axis and a second scan 

5 axis orthogonal to the first scan axis. 

16. (previously presented) The method of claim 13 wherein the array of optical outputs is 
arranged over an output surface defined substantially by an exact constant optical path 
condition accounting for a dependence of the optical path between the optical input 

10 and each of the optical output on an orientation of the x-y scanner. 



17. 



15 



20 18. 
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(currently amended) The method of claim 16 wherein the exact constant optical path 
condition is 

z = ^(R+d) 2 -x 2 -d) 2 -y 2 \ 
wherein R is ar e al imago radiuoan optical distance hgh y een the x-v scanner and th« 
output surface , and d is a virtual imogo radius oubatantially equal to a distance 
between a first scan axis and a second scan axis orthogonal to the first scan 



axis. 



(previously presented) The method of claim 13, wherein: 
the array of optical outputs comprises an array of output fiber collimators; and 
the method further comprises individually aligning each of the fiber collimators with a 
corresponding output path during an assembly of the array of output fiber 
collimators. 

^ — v v v^mw, i uc uicmoa oi ciaim i ^, wnerein the array of optical outputs is 

situated along a curved output surface. 

20. (new) The switch of claim 10, wherein each of the optical inputs comprises an input 
30 fiber collimator. 

21. (new) The switch of claim 20, wherein each of the optical outputs comprises an output 
fiber collimator. 
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22. (new) The switch of claim 1 1, wherein each of the optical inputs comprises an input 
fiber collimator. 

23. (new) The switch of claim 22, wherein the optical output comprises an output fiber 
s collimator. 
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